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(54) OPTICAL HEAD ADJUSTING METHOD 

(57)Abstract: 

PURPOSE: To adjust the scattering of the positions in the 
optical axis direction at the focal points of all laser beams to 
a prescribed value or below in an optical 
recording/reproducing device having a multi-beam head. 
CONSTITUTION: In an optical system provided with a 
common collimate lens 2 and an object lens 3, plural laser 
beams 11, 21 from a light source block 1 are lend to a 
recording medium. A microscope 30 is attached to the focal 
part of an optical head H2. At this time, beam profiles are 
measured at the position focusing on a beam focus and at 
the position that the microscope 30 is moved slightly in the 
direction of optical axis. By such a manner, even when the 
positional deviation of focuses 12, 22 of plural beam in the 
direction of the optical axis is slight, difference between 
beam profiles is detected by making large. Then, the positions 
of light emitting points 10, 20 are finely adjusted so that the 
difference becomes minimum. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The adjustment method of the optical head which makes the minimum dispersion in the 
focal position of two or more aforementioned light beams by being used for the optical head which is 
characterized by providing the following, and which carries out outgoing radiation of two or more light 
beams to a record medium from each point emitting light through common optical system, and 
adjusting the position of each point of the aforementioned optical head emitting light to the 
aforementioned optical system, (a) two or more aforementioned light beams — inner — the 1st step 
which makes a beam profile measurement means to measure the optical intensity-distribution 
configuration of the aforementioned criteria beam by using any one as a criteria beam in the 
convergence position focus (b) The 2nd step which is made to move the aforementioned beam profile 
measurement means in the direction of an optical axis from the focus position of the 1st step of the 
above, and measures again the optical intensity-distribution configuration of two or more 
aforementioned light beams in the position, (c) The optical intensity-distribution configuration of each 
light beam obtained at the above 1st and the 2nd step is compared. The 3rd step which detects a 
position gap of the direction of an optical axis of the focus of a criteria beam and other light beams, 
controls the position of each aforementioned point emitting light based on the data of the 
aforementioned position gap, adjusts the focal position of each aforementioned light beam, and makes 
the dispersion the minimum. 

[Claim 2] as the measured value of the optical intensity-distribution configuration of two or more 
aforementioned light beams [ step / 3rd / of the above ] — the beam effective diameter of the 
aforementioned light beam — using — each beam effective diameter of the 2nd step of the above — 
abbreviation — the adjustment method of the optical head according to claim 1 characterized by 
controlling the position of each aforementioned point emitting light to become the same 
[Claim 3] as the measured value of the optical intensity-distribution configuration of two or more 
aforementioned light beams [ step / 3rd / of the above ] — the main intensity of the aforementioned 
light beam — using — each main intensity of the 2nd step of the above — abbreviation — the 
adjustment method of the optical head according to claim 1 characterized by controlling the position 
of each aforementioned point emitting light to become the same 

[Claim 4] The adjustment method of the optical head of the claim 1-3 characterized by performing 
measurement of the optical intensity-distribution configuration of two or more aforementioned light 
beams at the above 1st and the 2nd step to the outgoing radiation light of the objective lens which 
constitutes a part of aforementioned optical head given in any 1 term. 

[Claim 5] The adjustment method of the optical head of the claim 1-3 characterized by performing 
measurement of the optical intensity-distribution configuration of two or more aforementioned light 
beams at the above 1st and the 2nd step to the outgoing radiation light of the collimate lens which 
constitutes a part of aforementioned optical head given in any 1 term. 

[Claim 6] The permission alignment error of the focus position of two or more aforementioned light 
beams is set to delta, and it is a beam effective radius in the focal position of the aforementioned 
criteria beam wO When carrying out and setting wavelength of the aforementioned light beam to 
lambda, it is (1) formula about the amount z of displacement of the focus position of the 
aforementioned beam profile measurement means. [Equation 1] 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdljpo.gojp%L. 03/07/23 



2/2 v 



A 2 + 



(1) 



The adjustment method of the optical head of the claim 1-5 characterized by considering as the 
value which was boiled and was calculated more given in any 1 term. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the adjustment method of the optical head for leading 
two or more flux of lights (multi-beam) to the same optical system especially in the optical record 
regenerative apparatus which carries out record reproduction of the information optically to a record 
medium. 
[0002] 

[Description of the Prior Art] In an optical record regenerative apparatus, two or more laser beams 
(henceforth a beam) with one optical system are drawn, and there are some which carry out image 
formation of two or more optical spots on a record medium. The multi— beam head used for such 
equipment has the monolithic light source which has two or more points emitting light. This equipment 
leads two or more beams by which outgoing radiation is carried out from semiconductor laser to the 
same optical system, narrows them down on the recording surface of the disk as a record medium, 
gnd performs informational record and reproduction for every beam. 

[0003] With such a multi-beam head, a focal error signal is detected using any one beam among two 
or more beams, and a focus control (focus servo) is performed so that the beam may be most 
narrowed down on a record medium. In order to obtain the same record performance and 
reproducibility ability with all beams at this time, dispersion in the direction position of an optical axis 
of the focus of the beam set as the object of a focus servo and other beams must be below a 
predetermined value. That is, this dispersion must be smaller than the depth of focus which is the 
standard of a defocusing allowed value enough. 

[0004] It depends for the distance from optical system to the focus of a beam on the distance from 
the point of the light source emitting light to optical system. Usually, since the position of the 
direction of an optical axis of the point of a multi-beam head emitting light varies according to the 
manufacture error of optical system, the position of the direction of an optical axis of the focus of 
each beam varies similarly. The amount of dispersion is decided by the amount of errors of an 
emitting light point position, and the image formation scale factor of optical system. For example, as a 
realistic value, if 5 micrometers and the image formation scale factor of optical system are made into 
1/4 time for dispersion in some two emitting light point positions, dispersion in a focal position will be 
set to about 1.25 micrometers. This value is the size which cannot be disregarded compared with 
about 1 micrometer of the standard depth of focus in the present optical head, and it becomes 
impossible to obtain the same record reproducing characteristics with no beams with this. 
[0005] 

[Problem(s) to be Solved by the Invention] The artificer of this application invents the adjustment 
mechanism of an optical head in which the slideway and fixed mechanism for adjusting the posture of 
the light source as opposed to optical system for this were offered to an amendment sake, and is 
applying to it by the applicant Beiow, since it is easy, the outline of the mechanism is explained using 
drawing 4 about the case of 2 beam head (optical head). 

[0006] Drawing 4 is the outline block diagram of 2 beam head in' an optical record regenerative 
apparatus. This optical head H1 is constituted including the light source block 1, a collimate lens 2, an 
objective lens 3, and the head housing 4. The light source block 1 consists of semiconductor laser 5 
which is the light source, this and the metallic ornaments 6 to hold, and metallic ornaments 7 which 
adjust the position of metallic ornaments 6 free [jogging], and support and conclude it. The head 
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case 4 is a member which supports and fixes a collimate lens 2, an objective lens 3, and metallic 
ornaments 7 to the same axle. 

[0007] Semiconductor laser 5 has two points 10 and 20 emitting light, and outgoing radiation of the 
laser beams 11 and 21 is carried out in the direction of the optical axis 50 of optical system from 
these points 10 and 20 emitting light, respectively. These laser beams 11 and 21 penetrate a 
collimate lens 2 t become parallel light, penetrate an objective lens 3 further, become convergence 
light, and are converged on foci 12 and 22, respectively. 

[0008] The position of the optical-axis 50 direction of the points 10 and 20 emitting light usually 
varies for the manufacture error of semiconductor laser 5. For this reason, to the foci 1 2 and 22 
converged through optical system, the amount e of position gaps occurs in the direction of an optical 
axis. Therefore, when performing a focus servo using one laser beam 11, although a focus 12 will be 
correctly located on the disk side 70, only the position gap e will defocus a focus 22. this position gap 
e arranges the distance of a collimate lens 2 and each points 10 and 20 emitting light — an 
amendment — things are possible 

[0009] An intersection with the straight line 51 which connects the optical axis 50 and the points 10 
and 20 emitting light of optical system is set to P. Metallic ornaments 7 have the cylinder side 61 
consisting mainly of an optical axis 50 and the shaft 60 (it sets to drawing 4 and is a shaft 
perpendicular to space) perpendicular to a straight line 51 through Intersection P, and they are held 
so that it can tune finely to the slideway 62 prepared in metallic ornaments 6. For this reason, the 
points 10 and 20 emitting light can rotate semiconductor laser 5 and metallic ornaments 6 around a 
shaft 60 by moving slightly along the cylinder side 61 through a slideway 62. Distance with a collimate 
lens 2 fluctuates by this, in this way, a position gap of the direction of an optical axis of foci 12 and 
22 — an amendment — things are made 

[0010] Such adjustment is performed observing the situation of change of the focal position gap state 
of a beam. The adjusting device of the conventional optical head for this is shown in drawing 5 . In 
addition, the same sign is attached about the same component as drawing 4 , and detailed explanation 
is omitted. In drawing 5 , a microscope 30 is a microscope for optical intensity-distribution 
configuration (henceforth beam profile) measurement of a beam, has CCD camera 32 for picturizing 
an objective lens 31 and the candidate for observation, and is moved and fixed in the direction of an 
optical axis by the adjustment fixed mechanism 33. The data acquired by CCD camera 32 are sent to 
the image processor 34, after required processing is performed, it is sent to a personal computer 35, 
and a beam profile measurement result is displayed. 

[0011] [f the position of a microscope 30 is adjusted according to the adjustment fixed mechanism 33 
so that a focus may suit the focus 1 2 of one laser beam 1 1 , the distance of an optical axis including a 
focus 12, and a right-angled flat surface A and the right-angled datum level of an objective lens 31 
will become equal to the focal distance f of an objective lens 31. Although it sees from a microscope 
30 and a focus 12 is in a focus position when a beam profile is observed in. this state, the focus 22 
has separated from the focus position. For this reason, each beam profile shows a different 
configuration. What is necessary is just to adjust a position gap of the direction of an optical axis of 
foci 12 and 22 by adjusting the light source block 1 so that this difference may be lost, so that it may 
become sufficiently smaller than the depth of focus. 

[0012] In order to perform adjustment which was described above, it is required to detect a gap of 
the position of two or more beam foci with resolution sufficiently smaller than the depth of focus. In 
the conventional adjustment method, although the beam profile was measured near the beam focus, 
near a beam focus does not show change with a not much big profile, even if a position gap arises in 
the direction of an optical axis a little. For this reason, detection of the difference becomes difficult, 
so that a position gap of a focus becomes small. 

[0013] For example, by 680nm, when the wavelength lambda of a beam is the optical system [ as / 
whose numerical aperture NA of an objective lens is 0.55 1 generally as for the depth of focus, it is 
said to be about lambda/(2NA2) =1.12micrometer. An allowable error will be set to delta= 0.112 
micrometers if the standard of dispersion in the focal direction position of an optical axis is made 
about [ of the depth of focus ] into 1/10. Therefore, when the focus 22 of a laser beam 21 converges 
dispersion in a focal position on the position where only the allowable error delta shifted in the 
direction of an optical axis from the focus 12 of a laser beam 11 which becomes an amendment sake 
with criteria below at the allowable error delta, it is required between the beam profiles of both the 
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laser beams in a flat surface A for a significant difference to be detectable. 

[0014] Generally, it is the beam effective radius and the main intensity of a laser beam in a focal 
position, respectively wO And 10 When it carries out beam-radius [ in the position which separated 
only z from the focal position in the direction of an optical axis ] w, and the main intensity I are 
expressed with (2) formulas and (3) formulas. 
[Equation 2] 

w-wp Vl + <-^V) 2 C2) 

JTW0 Z 

[Equation 3] 

> — — 

71 WO 2 

[0015] Therefore, the beam effective radius and the main intensity in a flat surface A of a laser beam 
21 are w— 1.005w0 and I— 0.99010, when it calculates as z— delta by (2) formulas and (3) formulas 
respectively. It becomes and it turns out that a difference with the laser beam 1 1 of criteria is very 
small. However, the beam effective radius in a focal position may be wO =0.41 lambda/NA 
=0.51 micrometer. 

[0016] For this reason, it was difficult to detect it by the adjustment method of the conventional 
optical head, though the focal position has shifted beyond the allowable error. Moreover, in order to 
adjust to required accuracy, there was a fault that a very precise beam profile measuring device was 
needed. 

[0017] this invention is made in view of such a conventional trouble, and aims at realizing the 
adjustment method of an optical head that a position gap of the point of an optical head emitting light 
can be adjusted with high precision. 
[0018] 

[Means for Solving the Problem] By using invention of the claim 1 of this application for the optical 
head which carries out outgoing radiation of two or more light beams to a record medium from each 
point emitting light through common optical system, and adjusting the position of each point of the 
aforementioned optical head emitting light to the aforementioned optical system Are the adjustment 
method of the optical head which makes the minimum dispersion in the focal position of two or more 
aforementioned light beams, and any one of the light beams of the (a) aforementioned plurality is used 
as a criteria beam. The 1st step which makes a beam profile measurement means to measure the 
optical intensity-distribution configuration of the aforementioned criteria beam in the convergence 
position focus, (b) The 2nd step which is made to move the aforementioned beam profile 
measurement means in the direction of an optical axis from the focus position of the 1st step of the 
above, and measures again the optical intensity-distribution configuration of two or more 
aforementioned light beams in the position, (c) The optical intensity-distribution configuration of each 
light b earn obtained at the above 1 st and the 2nd step is compared. It is characterized by having the 
3rd step which detects a position gap of the direction of an optical axis of the focus of a criteria 
beam and other light beams, controls the position of each aforementioned point emitting light based 
on the data of the aforementioned position gap, adjusts the focal position of each aforementioned 
light beam, and makes the dispersion the minimum. 

[0019] as the measured value of the optical intensity-distribution configuration of the light beam 
[ step / 3rd / of the above ] of the aforementioned plurality / invention / of the claim 2 of this 
application ] — the beam effective diameter of the aforementioned light beam — using — each beam 
effective diameter of the 2nd step of the above — abbreviation — it is characterized by controlling 
the position of each aforementioned point emitting light to become the same 

[0020] as the measured value of the optical intensity-distribution configuration of the light beam 
[ step / 3rd / of the above ] of the aforementioned plurality / invention / of the claim 3 of this 
application ] — the main intensity of the aforementioned light beam — using — each main intensity 
of the 2nd step of the above — abbreviation — it is characterized by controlling the position of each 
aforementioned point emitting light to become the same 

[0021] It is characterized by invention of the claim 4 of this application performing measurement of 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



03/07/23 



4/6 s<— v 



the optical intensity-distribution configuration of two or more aforementioned light beams at the 
above 1st and the 2nd step to the outgoing radiation light of the objective lens which constitutes a 
part of aforementioned optical head. 

[0022] It is characterized by invention of the claim 5 of this application performing measurement of 
the optical intensity-distribution configuration of two or more aforementioned light beams at the 
above 1st and the 2nd step to the outgoing radiation light of the collimate lens which constitutes a 
part of aforementioned optical head. 

[0023] Invention of the claim 6 of this application sets the permission alignment error of the focus 
position of two or more aforementioned light beams to delta, and is a beam effective radius in the 
focal position of the aforementioned criteria beam wO When carrying out and setting wavelength of 
the aforementioned light beam to lambda, it is characterized by considering as the value which 
calculated the amount z of displacement of the focus position of the aforementioned beam profile 
measurement means by (1) formula. 
[0024] 

[Function] According to this invention which has such a feature, change of the beam profile to few 
variation rates of the direction of an optical axis becomes large far rather than near a focal position in 
the field distant from the focal position of a light beam in the direction of an optical axis. Therefore, in 
this position, the detection power of a focal position gap of a light beam can be made high. And it can 
adjust so that dispersion in a focal position may become sufficiently smaller than the depth of focus. 
[O025] 

[Example] The adjustment method of the optical head in the 1st example of this invention is explained 
using drawing 1 and drawing 2 . Drawing 1 is the outline block diagram of the adjusting device of the 
optical head of 2 beam head of the 1st example. The optical head H2 is constituted including the light 
source block 1, a collimate lens 2, an objective lens 3, and the head housing 4. The light source block 

I of consisting of semiconductor laser 5, metallic ornaments 6, and metallic ornaments 7 is the same 
as that of what was mentioned above. Moreover, the sign same about the component same about 
other portions as drawing 5 is attached, and detailed explanation is omitted. 

[0026] As shown in drawing 1 , the focus of a microscope 30 is doubled with the flat surface A of the 
focus 12 by using a laser beam 1 1 as a criteria beam. And the beam profile of the convergence 
portion of a laser beam 1 1 is measured by CCD camera 32, and this data is incorporated to the image 
processor 34. Next, adjustment of the adjustment fixed mechanism 33 or a focus, Only z makes the 
variation rate of the focal position of a microscope 30 carry out in the direction of an optical axis. In 
this case, the focusing point of a microscope 30 comes on the flat surface C which separated only z 
from the flat surface A. The beam profile of the laser beams 1 1 and 21 in a flat surface C is again 
measured in this state. 

[0027] The signs of a beam profile that it is observed at this time are explained using drawing 2 . The 
profile in the focus 1 2 of the laser beam [ in / a position A / in drawing 2 (a) ] 11 and drawing 2 (b) 
are the profiles of the laser beam 1 1 in a flat surface C, and drawing 2 (c) is the profile of the laser 
beam 21 in a flat surface C. In all, a horizontal axis shows the distance from a beam center, and a 
vertical axis shows optical intensity. It sets at a flat surface C and the beam profile of the laser beam 

I I which were a radius wO and the main intensity 10 at the flat surface A is a radius w1 and the main 
intensity 11. It becomes. Moreover, the beam profile of the laser beam 21 in a flat surface C is a 
radius w2 and the main intensity 12. It becomes. 

[0028] Since the distance of foci 12 and 22 and a flat surface C is z and z-e, respectively, the size 
relation of a beam effective radius is wO <w1 <w2 from (2) formulas and (3) formulas. Becoming, the 
size relation of main intensity is 10 >I1 >I2. It becomes. The position gap e of the direction of an 
optical axis of foci 12 and 22 When equal to delta= 0.112 micrometers of allowable errors, If the same 
numeric value as movement magnitude z of a microscope 30 was set to value z0.8 =0.601 micrometer 
from which the main intensity of a laser beam 1 1 becomes 80% of the flat surface A and the term of a 
technical problem explained is substituted and calculated The beam effective radius of the laser 
beams 11 and 21 in a flat surface C is w1 =1.118w0, respectively. And w2 =1.163w0 It becomes. Beam 
effective radius w1 w2 It will be set to w2/w1 =1.04 if a ratio is taken. That is, by this example, it is 
4% of difference to the difference of both beams having been 0.5% in the former. Since a significant 
difference can be observed if it is a difference of this level, an allowable error delta can adjust a focal 
position gap at least. 
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[0029] Moreover, it is [ intensity / main ] 11 =0.80010 about laser beams 11 and 21 similarly, 
respectively. And 12 =0.73910 It becomes. In this case, main intensity 11 12 It will be set to 12/11 =0.93 
if a ratio is taken. Namely, the difference of both beams is 7% and can adjust [ rather than ] a focal 
position gap with a still more sufficient precision with reference to a beam radius. 
[0030] In the above example, a microscope 30, the objective lens 31, CCD camera 32, the adjustment 
fixed mechanism 33, and the image processor 34 constitute a beam profile measurement means to 
measure the optical intensity-distribution configuration of the light beams 11 and 12 in a beam waist 
position. 

[0031] The adjustment method of the optical head in the 2nd example of this invention is explained 
using drawing 3 . Drawing 3 is the outline block diagram of the optical head adjusting device of 2 beam 
head in the 2nd example. The adjustment method of the optical head of the 1st example was what 
measures a beam profile about the outgoing radiation beam of an objective lens 3. However, you may 
follow the outgoing radiation beam of a collimate lens 2 in measurement of a beam profile. Drawing 3 
is an example in this case, and attached the same sign about the same component as drawing 1 . 
[0032] If an objective lens 3 is removed from the head housing 4 as shown in drawing 3 , and distance 
of a collimate lens 2 : and the points 10 and 20 emitting light is made larger than the focal distance fCL 
of a collimate lens 2, laser beams 11 and 21 will serve as convergence light, and will be converged on 
foci 13 and 23, respectively. By performing the same measurement as drawing 1 and drawing 2 to 
these foci 13 and 23, a focal position gap can be adjusted to below an allowed value. 
[0033] This example of a number-of-cases value is described below. When a position gap of the 
direction of an optical axis of the points 10 and 20 emitting light is set to delta as shown in drawing 
3 , and the point 10 emitting light and distance of a collimate lens 2 are made into fCL+epsilon, the 
position gap e of the direction of an optical axis of foci 13 and 23 is expressed with (4) formulas. 
[Equation 4] 

e = C-LEi) 2 5 (4) 

e 

[0034] It can know whether it can adjust or not if the value of (2) formulas and (3) formulas is 
calculated using the value of the position gap e calculated from this (4) formula. For example, if 0.1 12 
micrometers and the image formation scale factor of optical system are made into 1/4 time for the 
allowable error delta of the focal gap in drawing 1 , the amount of position gaps permitted in the 
direction of an optical axis of the points 10 and 20 emitting light will be set to delta= 0.448 
micrometers. It will be set to e= 1 14.7 micrometers if it asks for the position gap e of the direction of 
an optical axis of foci 13 and 23 from (4) formulas as fCL=8mm and epsilon= 0.5mm at this time. 
[0035] On the other hand, when distance from a and a collimate lens 2 to a focus 13 is set to s for 
the beam radius in the position of a collimate lens 2, it is the beam effective radius wO of a focus 13. 
It is expressed with (5) formulas. 
[Equation 5] 



a 2 - 



1 



wo = Y ( 5 ) 

[0036] It will be set to wO =1 1.32micrometer if the value of s which can be found from the image 
formation rule of the lens in fCL=8mm and epsilon= 0.5mm, s= 136mm, and a= 2.6mm that is the value 
of a realistic beam radius are substituted for (5) formulas. At this time, it is the position of the 
direction of an optical axis where main intensity turns into 80% of the intensity in a focus 13 z0.8 It 
will, be set to z0.8 =296.0micrometer if it carries out If the flat surface passing through this position is 
set to C, the radius of both the beams in a flat surface C can be searched for by (2) formulas like the 
case of drawing 2 . The calculation result is wl =1.11 8wQ and w2 ~1.217w0, respectively. It becomes. 
[0037] Therefore, the value of a ratio is set to w2/w1 =1.09, and since there is 9% of difference, a 
focal position gap can be adjusted with a precision still more sufficient than the case where the 
outgoing radiation beam of an objective lens 3 is used. Moreover, when the same is said of main 
intensity and it calculates by. (3) formulas, it is 11 =0.80010 and 12 =0.67510, respectively. It becomes. 
The value of this ratio is set to 12/11 =0.84, and since there is no less than 16% of difference, it can 
be adjusted with sufficient sufficient accuracy. 

http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 03/07/23 



6/6 ^— is 



[0038] Now, although movement magnitude of drawing 1 and the direction of an optical axis of the 
microscope in the example of drawing 2 was made into the position where the main intensity of the 
beam which serves as criteria as an example turns into 80% of the intensity in a focal position, it can 
also ask for the position where the resolution of detection becomes the maximum analytically. Main 
intensity 11 of each beam in the position which separated only z from the focal position of a laser 
beam 11 in the direction of an optical axis And 12 A ratio is expressed like [ formulas / (3) ] (6) 
formulas. 
[Equation 6] 



i + 

n wo 2 



7T WO ! 



(6) 



i+ r ^ , y } 



[0039] (6) When it considers that a formula is the function of z, it is 12/11. If the value of z when 
taking the maximal value is calculated, it will become the detection position where the resolution of it 
greatest detection is obtained. By differentiating (6) formulas by z, this value is calculated simply and 
becomes like (7) formulas. 
[Equation 7] 



-a±Ja 2 + ( 2 * W 'V 

z= - (7) 



(7) It will be set to z= 537 micrometers and -652 micrometers if the value of the example of drawing 
3 is substituted and calculated at a ceremony. Ratios 12/11 of main intensity when only this value 
shifts the focus of a microscope If it calculates, it will be set to 12/11 =0.82 at the time of z= 537 
micrometers. Moreover, it is set to 12/11 =1.21 at the time of z=-652micrometer. These values are the 
inverse numbers mutually and are [1. 12 A difference becomes about 18% and the maximum and it can 
adjust with sufficient sufficient accuracy. 

[0040] By the adjustment method of this invention, even when there is no precise position 
representation function in the adjustment fixed mechanism 33 of a microscope, the same detection 
precision can be acquired by carrying out focus outside and converting into beam center intensity the 
amount z of displacement which is an amount That is, if a microscope is moved in the direction of an 
optical axis so that the main intensity of a laser beam 11 may become the value which substitutes for 
(3) formulas the value of z called for from (1) formula, and is acquired, the movement magnitude at 
that time will become equal to z by (9) formulas. For example, in the case of z= 537 micrometers, it is 
11 =0.54910. What is necessary is just to move a microscope, referring to a beam profile so that it may 
become. 

[0041] Moreover, the same effect is acquired when measuring using the light beam used as criteria, 
and the light beam at' the very end of a beam train not only the case of 2 beam head but in the 
optical head of three or more beams. 
[0042] 

[Effect of the Invention] According to this invention, the detection power of the direction gap of an 
optical axis of the focus of two or more beams can be sharply raised as mentioned above by making 
the variation rate of the focusing point of a BIMUFURO file measurement means to measure a beam 
profile carry out in the direction of an optical axis, and measuring it For this reason, it becomes 
possible to adjust a focal position with a sufficient precision to two or more light beams. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the adjusting device of the optical head of the 1st example 
of this invention. 

[Drawing 2] It is explanatory drawing showing the adjustment method of the optical head of the 1st 
example. 

[Drawing 3] It is the schematic diagram of the adjusting device of the optical head of the 2nd example 
of this invention. 

[Drawing 4] It is the cross section showing the structure of the optical head in an optical record 
regenerative apparatus. 

[Drawing 5] It is the schematic diagram of the adjusting device of the conventional optical : head. 
[Description of Notations] 

1 Light Source Block 

2 Collimate Lens 

3 Objective Lens 

4 Head Housing 

5 Semiconductor Laser 

6 Seven Metallic ornaments 
10 20 Point emitting light 
1121 Laser beam 

12, 13, 22, 23 Focus 

30 Microscope 

31 Objective Lens 

32 CCD Camera 

33 Adjustment Fixed Mechanism 

34 Image Processor 

35 Personal Computer 
50 Optical Axis 

60 Shaft 

61 Cylinder Side 

62 Slideway 

H1, H2, an optical head 

[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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